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1 
The invention relates to means for treating 
wells with a fluid agent. It more particularly 
concerns means for delivering a liquid or fluid 
material to a selected elevation or zone in a deep 
well through a tubing string. 5 
In the construction and operation of deep wells, 
it is oftentimes desira:ble or necessary to deliver 
a charge of fluid material of one kind or 
other fo a specific elevation in a well bore and 
to displace it therefrom into the adjacent for- 
mation, as for example, when the producing for- 
mation is to be treated with an acid solution or 
when a water-bearing formation adjacent to an 
oil-bearing formation is to be sealed with a ce- 
menting fluid. The operation of injecting a liq- 15 
uid or fiuid into a formation at a specific ele- 
ration in a well bore is generally referred to as 
spotting. Spotting of liquid or fiuid materials 
is usually attempted through the tubing and the 
liquid or fluid involved may be delivered from 20 
the tubing into either the uncased or cased 
well bore, in the latter case usually opposite per- 
forations in the casing, and displaced from the 
well through the perforated casing or uncased 
well wall into the adjacent formation with a 25 
displacing liquid. 
Several disadvantages inure to such .practice 
among which are that there is no satisfactory 
way of determining just when the fiuid material 
begins to emerge from the tubing and when the 30 
delivery is complete. Without this knowledge, 
accurate control of the level or elevation in the 
well of the delivered liquid is dflïicult, if not Im- 
possible, to achieve. A part of the ditïiculty 
arises from the nature of the tubing in that its 35 
volume is not precisely predictable under the 
conditions of use due fo variations in ifs disten- 
tion under pressure, variations in the amount oî 
space af the tubing collars or joints, and various 
dimensional inaccuracies in the tubing itself. In 40 
addition, the volume of fluid retained, if any, in 
the tubing is hOt predictable. Similar difficul- 
ries arise on attempting to displace the delivered 
fiuid from the well hole either lnto space be- 
hind the casing, if one be present, or into the 45 
adjacent formation by means of a displacing 
liquid, because no method is avaflable for en- 
suring the delivery of the proper volume of dis- 
placing fluid af the right, elevation. Another 
factor mflitating against accurate spotting is oc- 50 
casioned by the mixing which inevitably occurs 
af the interface between the fluid to be spotted 
and any liquid which proceeds or follows if 
through the tubing for displacing purposes. 
When .the,volume of fluid to be delivered is relu. 
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atively small, many of these ditïiculties are 
centuated. For example, in the application of 
resin-forming liquids to sealing, plugging, and 
other operations in well bores, as described in 
U. S. Patent No. 2,274,297, cases arise in which 
it is highly desirable to deliver a small .but pre- 
cisely known amount of resin-forming liquid at 
a specific elevation in a well bore, as in sealing 
a zone of water infiltration adjacent to an off 
zone without sealing the latter and forming a 
seal behind the casing through perforations as 
in cernent squeezing operations. In carrying out 
such operations, the success of the work ls largely 
determined by the accuracy with which a pre- 
cisely known volume of cementing fluid can be 
spotted in the well. 
The principal object of the invention is to pro- 
vide an improved means for spotting a fluid in 
a well and accurately displacing it into adjacent 
areas. A particular object is to provide  an im- 
proved means for accurately spotting a relatively 
small volume of a resin-forming liquid which 
functions as a binding or cementing agent in a 
well and signalling the completion of the spot- 
ring and displacement into an adjacent area. 
Other objects and advantages will appear from 
the following description taken in conjunction 
with the accompanying drawing in which: 
Fig. 1 is a side elevation largely in section of 
a well equipped with spotting apparatus con- 
structed in accordance with the principles of the. 
invention for use with two tubing plugs, the ap- 
paratus including a tubing string and a plug 
catcher for catching the tubing plugs and sig- 
nalling completion of delivery and displacement. 
of fluid. 
Fig. 2 is a cross section on the line 2--2Uof 
Fig. 1. 
Fig. 3 is a cross section on the line '' of 
Fig. 1. 
Fig. 4 is a side elevation largely in section of 
a lover portion of Fig. 1 showing the position 
of the tubing plugs in the flrst stage of the spot- 
ring operation. 
Fig. 5 is a similar iiew to Fig. 4 showing the 
position in the well of the apparatus in the next 
stage of the operation. 
Fig. 6 is a similar view fo Fig. 5 showing the 
position of the a,pparatus and plugs in the final 
stage of the operation. 
Fig. 7 is a side elevation largely in section of 
a lower portion of the well of Fig. 1 showing 
apparatus modified for use with three tubing 
plugs which are in a position of the first stage 
of the spotting operation, ,  
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Fig. 8 is a similar view fo Fig. 7 showing the 
position of the plugs and apparatus in a later 
stage of the operation. 
Fig. 9 is a similar view fo FoEg. 8 showing the 
position of the plugs and appa.ratus in a still 
later stage of the operation. 
Fig. 10 is the cross section taken o line 
i0a--i0a » and also the line iOb--iOb' of Fig. 
Fig. 11 is the cross section on the line  
of Fig. 7. 
Fig. 12 is the cross section on the line 
of Fig. 7. 
Fig. 13 is a side elevation of a cased portion of 
the well of Fig. 1 and shows thë-alJParatus of 
Fig. 7 modifled for use with four tubing plugs, 
the position of the plugs and apparatus being in 
a first stage of the operation of spotting a fluld 
adjacent to a perforated portion of the casing. 
Fig. 14 is a simfiar view to Fig. 13 and shows 
the position of the plugs and apparatus in the 
next stage Of the operation. 
Fig. 15 isa similar view to lig.: 14 and shows 
thë position of the plugs and apparatusin the 
net Stage of the operation. 
Fig. 16 is a simfiar view to Fig. 15 and shows 
the posifion of the plugs and apparatùS in the 
last stage of the operation. 
Fig. 17 is a side elevation in cross section of a 
resiliént, compressible tubing plug suitable for 
use.vith the apparatus. 
Fig..-18 is a side elevation in cross section of 
a ferre of tubing plug suitable for use with the 
apParatus of Figs. 13-16, inclusive. 
Fig. 19 is a side elevation La section showing 
an alternate form of the plug catcher of Figs. 
1-6, inclusive. 
Fig. 20 is a side elevation in section showing 
an alternate form of the plug catcher of-Figs. 
7-12: inclusive. 
Fig, 21 is. a side elevation in section showing 
an aiternate îorm of the plug catcher of Figs, 
13:16; fliclusive. 
In the Several. figures, like numerals, refer to 
liképarts, 
Referring to the drawings in detafl» a well is 
shov/n havihg a bore , the upper portion ofwhich 
is providéd, with a- casing 2. cemented, in.. place 
with Cernent 3. The casing extends above the 
g.roUnd-levet4 and is-provided with a casing head 
§ having, a-valved connection 6 leading to the 
interior- bf the casing and a- packing gland 
th0ugh Which the tubïng .strïng 8 extenlS into 
tlie: well.. The upier end of thWtubing string 
carries the gatê valve  havinganunobstructed- 
bbWtherethrough When the valve is open, The ï 
gate.valve is connecfed by a nipple  and 
t0 a lock chamber  i_. Valve  3 on T-  ! provides 
a connection to the interior of the tubing string 
bèlow the lock chamber. The upper end-.of, the 
lock chamber carries a cross 4 having a vlved-- 
c0nnection  and pressure gauge 6 for show- 
ing-the pressure applied throug h the loc k chm- 
ber, The upper side of the cross carries a short 
nipple  which is closed by a remoablê cïp."! 8, 
Ir Figs. 1; 4; 5».and 6, there is shown attahed 
te:thd lower end of the tubing string 8» by a  
collar 9, a two plug catcher designaed.gen- 
eraiiy.by numeral 28-, ThJscompise a cylinçler 
 having a bore o.the saine diameter as that of 
the tubing with a lateral port 2 in.the.wall near 
the upioer end and another similar port 23 near 
thelower end. Ports 22 and 23 are connected by 
:b-pass 24 comprising a hall section of pipe 
welded onto the external side of the cylinder 
to form a fluid passage from port 22 to port:2., 
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outside the cylinder 21. Near the lower end of 
the cylinder, just above port 23, is a lower stop 
member 2 having an axial bore. It is held in 
place by heavy pins 26 (Fig. 2). An axially bored 
5 movable tubing plug stop 27 having an externally 
beveled upper edge 28 is located opposite port 
and secured to the inside of cylinder 2 by shear 
Pins 29 (Fig. 3). It also serres as a sleeve valve 
closing port 22, when in the position shown in 
] 0 Figs. 1, 4, and 5, while permitting fluid to pass 
through its axial bore longitudinally. Shear pins 
29 may be designed fo give way when the down- 
wa_rd pressure tending fo more p!ug stop 27 ex- 
ceeds about.10û0 P0unds, although other strengths 
]5 of shearable pins may be used. A rail pipe S{ 
secured fo the lower end of the plug catcher 
by..a collar . Stop 2 is lcngitudinally spaced 
in the cylinder so that the upper end of the stop 
2 is about 1.5 tubing plug lengths from the lower 
0 end of stop 27 (belote the pins are sheared). 
A modification of the plug catcher 2@ is shown 
in Figs. 7 fo 12-inclusive, and designated, gen- 
erally by numeral $2. if is intended for use with 
three tubing plugs. Ifs construction is similar to 
5 the plug catcher of Figs. 1 to ô except that the 
axially bored movable tubing plug stop 33, which 
is held in place, by shear pins 3 (Fig. 11), is 
mounted in the cylïnder-3 below the upper-port 
6, a distance equa! to about 1.5 tubing plug. 
ç;O lengths. The sheàr pins may be designed siml- 
larly to thbse used in the apparatus of Fig. 1. 
The upper Port 3 ls connected to the lower 
port 37 by. a by-pass 8 of similar construction 
to that of Plug catcher 2. A lower axially bored 
.5stop. member 9 is provided in the cylinder 
and is secured in place with heavypins 4 which 
will hot sheàr m]der several thousand pounds of 
load. The distance between the lower end of the 
tubing plug stop and the upper end of the lower 
4O stop (belote the pins are sheared) is about 1 
tubing plug: leng_th. The plug catcher 32 is at- 
tached to thetubing sta'ing 6 by a collar 9. The 
upper portion of the well and apparatus ls. the 
saine as that of'Fig. 1. 
 » Below the plug catcher 32 is a packer 4  (shown 
unset in Figs. 7 and 8 and set in Fig. 9) for seal- 
ing: the anhular space in the well. at the top of 
the tai pipe 2-while permitting the passage of 
fiud-frein the plug catcher through the packer 
5 to/the rail. pip e. 2 attached fo the bottom of 
thepácker 
Anoher modification of the plugcatcher desig- 
natèd generaily b, numeral 43, and arranged for 
usé witlï foui', tUbing-plugs in a. Cased portion of 
55 the well is shown in Figs, 13 to i6, inclusive. 
Plu catchers 32:and 43. areidentical in construc- 
tion except tlïat tie-distance between the upper 
port 44 and. t(.bir/g-plug-stop 4 in plug. catcher 
43 is abot 2.5-uig.plug lengths. As with plug 
60 cachr 2, a-plug ctcher 43 is provided.witha 
by:pass 3, a lower-Port 94, and a lower stop 
and.thèlov«er- end of; -the: tubing pug stop 4 is 
about 1 tubing-plu length above theupper end- 
of. the lower-.st0p 
65 Interp0sed btween thè tubing string- 6 a.nd th 
plug. catcher.43 isa bore consiricting: and ball- 
seating, element designated generally bF. nume.al 
 (best shown in Figs. 15, 16, and 21). It com- 
prises a short ]ength of tubing 7, connected to 
7O the.tubing.string :6 by a collar 45 and to_the plug 
catcher 3 bY a Collar 49: Secured within the 
tubing 7:iS aboie constricting element 0in the 
form of-an annular ring having an axial bore 
and inwardly beeled uppe.r:edge.2. The bore 
7- is ruade about 10 to 40 perceht-less in:dime- 



ter than that of the tubing string so that resfllent 
compressible tubing plugs adapted ïor use with 
the apparatus may be pumped through it when 
a sUflicient differential pressure (i. e. 500-1500 
pounds per square inch or more) is applied. 
Attached to the lower end of the plug catcher 
43 is a packer 3 (shown unset in Figs. 13, 14, and 
15 and set in Fig. 16) for sealing the annular 
space in the casing 2. The packer is provided 
with a through passage for fluid from the plug 
catcher 43 to the rail pipe 54 attached fo the 
bottom of the packer. 
The form of tubing plug shown in FoEg. 17 is 
suitable for use with all the forms of the appara- 
tus, although other similar plugs may be used. 
It comprises, a cylindrical body 55 having a length 
prferably about . to 4 rimes its diameter. The 
ends 58 are recessed fo form the lips 7 which 
produces a squeegee or wiping action as the plug 
moves along the bore of the tubing in which it is 
used. The body is preferably ruade entirely of 
a resilient compressible material, such as either 
natural or synthetic rubber, so as to enable it fo 
contract in diameter and pass through the bore 
51 of the bore constricting element 58 under 
pressure. Neoprene is a satisfactory plug mate- 
rial. The diameter of the plug should be slightly 
larger than the bore of the tubing string so as fo 
make a sliding sealing fit with the bore wall while 
being driven by fluid pressure through the bore 
of the tubing. 
The tubing plug of Fig. 18 is for use particu- 
larly vith the apparatus of Figs. 13-16 and ifs 
alternate form, Fig. 21. Ifs cylindrical body por- 
tion 58, recessed ends 59, and lips 88 are similar 
to the corresponding parts of the tubing plug of 
Fig. 17 and is ruade of similar material. To one 
end of the plug is secured the closure ball 81 by 
screw means 8-, the ball being adapted to seat 
upon the upper beveled edge 52 of the annular 
ring 50 to form a closure for bore 5 |. 
The two plug catcher shown in Fig. 19, desig- 
nated generally by 20A, is an alternate form of 
the tvo plug catcher 20 and assembled in the 
saine way with the tubing string  and rail pipe 
0 as the tvo plug catcher 20. The two plug 
catcher 20A comprises the cylinder 105 having a 
lateral port 109 near the upper end, the bore of 
the cylinder being the saine as that of the tub- 
ing string. The lateral port |09 is closed by the 
movable tubing plug stop 110 when in the posi- 
tion shown and aiso functions as a sleeve valve. 
The tubing plug stop is held in place by shear pins 
111 which may be designed to give way under a 
downward thrust of about 1000 pounds, although 
other strengths of pins may be used which are 
capable of being sheared. The upper edge of the 
tubing plug stop is provided with an external 
bevel i ! 2 for engaging the end lip of a tubing plug 
(e. g. Fig. 1). The lower end of the cylinder | 8 
is provided with an internal thread 113 into 
which the externally threaded axially bored stop 
means |14 is screwed. The length of the cylin- 
der 08 is such that the distance between the 
botom of the tubing plug stop | 10 and the top of 
the stop means |14 Is about 1.5 tubing plug 
lengths (before the pins are sheared). 
The upper end of the cylinder |0 Is externally 
threaded and the thread engages the infernal 
thread of the collar I1. Collar I1 is provided 
with an externally threaded boss i 10, the thread 
of vhich engages the infernal thread on the 
upper end of the outer tube or cylinder | 17, there- 
by closing the annular space | 10 between the two 
cylinders at their upper .ends. The outer cylin 
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der I I1 has uflicient length fo extend down- 
wardly below the lower end of the cylinder 108. 
The lower end of tube I I1 is internally threaded 
fo receive the reducing coupling I 19 by means of 
5 which the rail pipe 0 is secured fo the plug 
catcher assembly 20A. The plug catcher «ssem- 
bly 20A is secured to the lower end of the tubing 
string 8 in place of plug catcher 20 by the 
collar I15. 
10 The plug catcher shown in Fig. 20, designated 
generally by numeral 2A, is an alternate form of 
the plug catcher 2 and assembled with the tubing 
string 8, packer 4 I, and raff pipe 42 in the saine 
manner as the plug catcher 32. The plug catcher 
15 of Fig. 20 comprises the cylinder 121 having a 
lateral port 122 near the upper end, the bore of 
the cylinder being the saine as that of the tubing 
string. Below the lateral port, a tubing plug 
stop |25 held in place by shear pins |24 designed 
20 to give way when the downward pressure on the 
plug stop reaches about 1000 pounds, although 
other strengths of shear pins may be used. The 
upper edge of the plug stop 125 is provided with 
an external bevel |2 adapted to engage the end 
25 lip of a tubing plug. 
The distance between the upper end of the plug 
stop I$ and the lateral port |22 (before the pins 
are sheared) is about 1.5 tubing plug lengths. 
The lower end of the cylinder I  | is provided with 
 an internal ttn'ead ï20 into which is screwed the 
externally threaded stop means 12, the distance 
between the upper end of the stop means 12 and 
the lower end oï the tubing plug stop |25 being 
about 1 tubing plug length. The upper end of 
5 the cylinder |2| is externally threaded and the 
thread engages the infernal thread of the collar 
125. Collar |28 is provided with an externally 
threaded boss |29, the external thread of which 
engages the internal thread on the upper end of 
4 the outer tube |0. The boss 129 thus closes the 
annular space I$1 at the top of the inner and 
outer tubes. The outer tube |, has suflicient 
length to extend downwardly below the lower end 
of tke cylinder |2 |. The lower end of the tube 
i. |$0 is internally threaded to receive the reducing 
coupling |2 by means of which the packer 4| is 
secured to the plug catcher assembly 2A to- 
gether with the rail pipe 42 to which there is 
a continuous passage for fluid from the plug 
50 catcher through the packer. The plug catcher 
assembly $2A is secured fo the lower end of the 
tubing string  in place of plug catcher 2 by 
collar I 
The alternate form of plug catcher shown in 
55 Fig. .1, designated generally by numeral 43A, Is 
assembled with the tubing string 8, packer $ and 
rail pipe 54 in the saine manner as the plug 
catcher 45. This alternate form of plug catcher 
is similar fo that of Fig. . differing only in the 
0 lengths oï its tubular elements. As shown, plug 
catcher $A comprises the inner cylinder I$ haw 
ing a lateral port I near the upper end, the 
bore of the cylinder being the saine as that of the 
tubing string. Below the lateral port 154 is a 
65 tubing plug stop 155 held in place by shear Pin 
| $8 designed similarly fo those of the other figures. 
The upper edge of the plug stop is provided with 
an external bevel |3 adapted fo engage the end 
lip of a tubing plug. 
70 The distance between the upper end of the 
plug stop |35 (belote the pins 130 are sheared) 
and the lateral port | 34 is about ..5 tubing plug 
lengths. The lower end of the cylinder 155 is 
provided with an infernal thread I$$ into which 
5 is screwed the externally threaded stop means 
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 the ,distance .between :the ,-upper :end of the stop 
means  .and the lower end. of -the tubing plug 
stop :135 (belote .the-pins 11S.-are sheared) .being 
about :1 .tubing plug length. The upper end of 
the eylinder 1 tl .is..externally. threaded :and the 
tlaead engages :the internal thread :of .theeollar 
! 411..The ollar..! 411 is ,provided with :an externally 
.threaded boss 141, the -threadof whieh engages 
the internal thread on the upper end of the.outer 
tube 142 whleh :bas. suffielent length .te extend 
below-the loer end .of the eylinder Ill..The 
lower:end of the tube !42 is externally«threaded 
.te :reeelve the reducing eoupling 143 :bymeans:of 
whieh the I)aeker 63 is.seeured=to .the plugzateher 
assembly 4tA, together with the rail pipe 4 .te 
whteh t2aere is a continuous passage for'fluidfr0m 
the ;plug- eateher ,through  the paèker..The ïboe 
eonstrletlng and .ball seating. èlement ,, Is :at- 
tached ,te the upper end :of .the plug eateher 
-assembly:41A.by. eollar .!0.and 4 .is. seeured te 
.the lower end of the tubing string8 by .the.eollar 
!.44. 
In earrying out a .spotting operationof:a 'liClUid 
or flutd material, any one of the various embudi- 
ments of the apparatus deseribed-may :be .used, 
the-ehoiee depending uponthe speeilïe.needs of 
.the case. Thefollowing is.eited as.illustraiveof 
a..preferredmode of operation.in spotîing :a. liquid 
lna formation adjacent te n.uneased portionf 
a well hole using the .apparatus illustrated in 
Ftgs. 1 o 6, wherein .the .formation 63,etv¢een 
formations $4 and t;, is.to be.treated'with.a fluid 
sealing agent, The alternate form o apparatus 
whleh ls.shown:ln Fig. 19:mayïbe-uzett in;simflr 
manner and zuehuse is indieated, in wlat follows. 
In earrylng out this operation, the tubing string 
$ is-azsembled, togetherwith the plug eaeher 
(or 2{}A if used) and rail pipe 3, and lowered 
into the well until the lower end 66 oî the tailpipe 
Is adjacent te the bottera of the stratum 
The rail .pipe ls preferably ruade several feet 
longer than the thiekness of the formation or 
section thereof te be treated. -In-seine:instances, 
the allpipe may be ruade of a,plastie or synthette 
resin, se that the pipe ean be .paredby a:strong 
pull in the event it beeomes eemenedin th'e 
hole, the tubing string assembly with the :plug 
eateher being pulled .away leaving the par.ted 
portion of the tailpipe in thewell hole. The un- 
eased portion of the wellhole ! below the fo'ma- 
tion 63may be fllled with a blanket or otlerwise 
temporarily plugged baek, as-with drilling mud 
or other fluid material that does net readi!y,drain 
away into the formation, or with sand, te a level 
ri near the lower level of format,:on . 
Thereafter, the well may he fllled wth a liq- 
uid, sueh as water or oil, whieh ds net .inter- 
,fere wih t,e action o .the fluid te be 
 se as te tender OE.he vell hydrostaically eon- 
 trollable. eme wells cannes be fllled te tlae 
,without drainage in'te thief sands .and in such 
cases fllling need be earried out,only oa .level 
.thaç ean be atained withou-undue .drainage, 
As fllustrated in Fig. 1, the .well is shown-fllled 
te the top of the easing with a fllling.liqtttd $, 
alhough the spotting operaion can be aeeom- 
plished in similar manner viChout.lîliing-the .weli 
eompletely. In placing lîlling iiquid in .çhe well, 
the fllling liquid may be introduced irise the 
.tubing through valve I while valve 1  is elosed 
and .valves 9 and  are open,-the ,introduction-of 
 filling liquid being .eontinued .until the lling 
,licluid attains its naturaltevel.or begins toescape 
erom .the casingthrough vale 
.T, lae-seltng rluld te be spotted 

dueed:intothe, tublrig :string Immedlately: follï- 
ing 'the fllling -liqUid, in simllar :manner there- 
.o, .in. an am:ount calculated :te -fill at ,leat :the 
well -bore :betvéen ,Strata -$4 ..'and :$, '-the ;plug 
ncatcher ,20 ,(or :20A if Used), :an'd :rail :llpe 111. 
:¢alves:  anal : I.: m'e :then losed, Valve. 11 pêned, 
cap -I,8 .im0ved, :and a ..eàtlièr/t ëomlSrêille 
ttbing-çltg, Sueh:äs Sti0wn in.:Fig.-17,:inseïed:ln 
 theloek ehmber 1. -The è:pts:tlàen fepIgéetl, 
 0 valve.11 elosed, antlva.lve:9 opened. 
A dlsplacing, fluid, sUch as' oilor water, ls.intro - 
duced through valve I ln¢ the tubing :bëllln'd 
the .first-plug-tn amount preferdbly just: equal te 
the.volume. of. the zealing:flUld, whereUpon .valves 
15 .9 nd I:$ .are closed, :alve:Il opened,.cap $ re- 
moved, and another simflar .tubing-pluginserted 
in-the :loék.chamber. Cap. ! $: is :replaced, valve 
 !-1 elosed, .valve ..9:0pened, and a .drivtng :liqUitl, 
such .as. water or oil, is'introducetlinto the,tublng 
20 t, hrough valve .l$.so as o.drive the sealingfluitl, 
p]ugs, and .displcing-lquid-down the tubing. 
.The .introduction of driving .fluid is .continuetl 
untilan:abrult rise!npressure.is.obtained on 
lïe gauge I ,indicating that the:flrst .tubing plug 
5 .has passed the lower end of the.ubing .tring 
and :landed on the. upper.plug, stop. 2 in the:,plug 
catcher-2 (or:on plug Stop I I if:20A is used). 
Referring-te .Fig. 4, .illustrating tlfis stage Of :tlie 
operati0n,-there-is h6wn the ;flrst tubing .plug 
0 .6 landed-on he rn0vable plug StOp:2,:the sealing 
î2uid ï0, the displacing fluid 1, theseeond tttiing 
plug .2, .and .tle :dri.ing uid :. In:thelr rëspec- 
.tire:positions. 
In this stage, the. sealing-fluid .passes ttirough 
Sg the-cy!inder-21 (or !ll8 :if 2OA isused) and tall 
pi/3e3O anl.the:well:holewhere:it.reaehes a:leVel 
.ï4.above .formation-$ :nd-displaces:fllllng iiquid 
upwardly in the:well, and,-lf:fllled, the. excess of 
lîlling.Iiqid escapes :frein valve $ at.the caslng 
0 head..Afeer hesealing fluid las passed the lower 
end of the -tubing "str.ing, .the valve $ may be 
closed .and the :assemtJl¢ .of :the tublng String 
ç!ug catcher 211 (-or:0A if-used), and rail 
raised in .he we!l se .tht thetower end $ of the 
45 .ail. pipe ]O.,Is.vell:above.the Ievel .4 of the seal- 
ing fluid. ¢]:hen :the:tubing assembly is gaised 
.in lig.-5, .filling..liquitt:entèrs tle:space '$ lnthe 
rail .pipe .as the ses2ing-fluïd tlerein drains and 
rises in .the well.hole. 
0 The sealing .fluid ,iæ then-displaced from the 
well hole .into .the adjacent formation. Tliis 
accomplished :hy increazing sufficielitl¢ ttie .pres- 
sure  pr»duced by.the .loump (net shown) supply- 
ing he driving .fluid te val.ve I$ :te--forCe the 
shear pins. 9 of the.plug.stop:2 .te :give -way (or 
55 zhear pins II I of plug.stop I I11 if 21}'.Is used), 
.thereby allowing 'plug $9 and :stop ,2 'te :mOre 
downwardly in the .plug catcher ,cylinder 
in:cylinder 1118.if 20A.is used).. As plug $:rrfoves 
60 downwardly v,,ith plug .StOp 2 :(or '11.0 
 used), port .22 (or 19 is:2{IA is :used) -is thereby 
uncovered allowing :the displacing .fluid 1 :te 
 flOw through the by-pass 24 :and por.t  (or 
 t.trough the annular spaee 118 .if .2IA is used) 
lnt the tail. pipe '1} ,and ttience :ir.to :tte Well 
65 
hole. ,s £he displacement prsceeds, ping 
moves downwardly in the .tubing .String :11 :untll 
all the displacemen, t fluid .has pasged fr.0m .the 
çubing string into the rail pipe and wèll:ll01e-and 
.7O the .travel of the plug .is arrestedby.landingupon 
plug 9, .as zhown in Fig. 6, hereby closing Port 
22 (or in like manner i'losing -port .1119 
used) and abruptly increasing the pressure On 
£he gàuge I $ as a result :of :the udden stoppage 
/ of fluid .flow. The action f-lae dlsplamit 
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fluid is to force the sea]ing fluid into the wall of 
the we]l hole. The well may be left closed in at 
this stage for a rime sufficient fo permi the seal- 
ing fluid to harden, thereby forming a treated 
sheath 76 of the wall of the well hole. 
After the sealing fluid bas hardened, the appa- 
ratus may be withdrawn frein the well and 
fllling liquid and the temporary plug back mate- 
rial removed in any convenient manner. 
The modification of the apparatus of Figs. 7-12, 
inclusive, (er ifs alternate form 62A, Fig. 20), 
provides a means to obtain a pressure signal when 
the raff pipe and passage through the packer 
bave been cleared of fluid by the displacing liq- 
uid so that when a packer is used, in c«nflning 
a cementing fluid below if, retrievtng the packer 
is possible after the operatlon. 
In operating the modification of the apparatus 
of Figs. 7-12 (or its alternate form 62A as shown 
in Fig. 20), the assembly of the tubing string 8, 
plug catcher 62 (or 62A if the alternate form is 
used), packer 4 and rail pipe 42 is lowered into 
the well untfl the lower end 76 of the rail pipe 
is adjacent fo the bo%tom of the formation 66 fo 
be treated. Simflar considerations fo those al- 
ready mentloned in connection with rail pipe 30 
apply fo the choice of material for raff pipe 
and its length. The liquid Go be spotted is thon 
Introduced into the tubing string 8, the amount 
employed being determined by the formation 63 
to be treated. Usually, an amount suflicient to 
flll he well hole from the top of the temporary 
flll 67 fo near the top of the formation fo be 
treated is suiïicient. 
A tubing plug of the type shown in Fig. 17 is 
thon introduced into the tubing string in the man- 
ner already described followed by a volume of dis- 
placing fluid equal fo the combined volume of by- 
pass 68 (or the annular space 3 if 62A is used), 
passage through the packer 4, and rail pipe 42. 
A second simflar tubing plug is then introduced 
into the tubing followed by a volume of displac- 
ing fluid about equal fo that of the fluid fo be 
spotted. This is followed by a third tubing plug 
and a driving fluid. The introduction of driving 
fluid is continued and serves as the means fo 
drive the fluid to be spotted from the tubing string 
into the well while the plugs produce pressure 
signals indicating when the various fluids bave 
passed the end of the tubing string and reached 
or passed the plug catcher. 
As the driving fluid is introduced into the tub- 
ing string, the plugs and fluids therein descend, 
the first plug 80 being thereby driven into the 
plug catcher where if is arrested by stop 33 (or 
-3 if 32A is used). Ai this stage, shown in Fig. 7, 
all the fluid to be spotted is displaced from the 
tubing string through port 66, by-pass 60, port 
(or through the corresponding ports of 3-A if 
used, viz. port 23, and annu]ar space 31), the 
passage through packer 4, and thence through 
the rail pipe - into the well hole  where 
reaches a level 77 near the top of the formation 
63 to be treated; and the rail pipe volume of dis- 
placing liquid 6 , second plug 83, fluid displacing 
liquid volume 83, and driving fluid 84 occupy the 
positions shown in Fig. 7. 
Introduction of driving fluid is continued until 
çhe pressure gauge 6 shows an abrupt rise in 
pressure indicating that plug 62 bas landed upon 
plug 60 and closed port 36 (or port 3 if 3-A 
used). The abrupt pressure rise is the signal that 
the displacement from the rail pipe of the fluid 
fo be spotted is complete and the introduction of 
driving fluid isthereupon stopped. The fluid s0- 
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spotted occupies the well .hole as a fluid column 
$5 with ifs upper surface at a leve] $6, as sh«wn 
in Fig. 8.  
The tubing string assembly is then raised so 
5 that the lower end 76 of the rail pipe is above 
the level 66, as shown in Fig. 9. The packer 4 I 
is thon set against the well wall so as fo prevent 
the liquid in the well hole from raising above the 
packer. Af ter setting the packer, the pressure is 
10 raised upon the driving fiuid so as to shearpins 
3 (or pins 2 if 3-A is used) and allow the 
plugs and liquids to descend in the tubing string 
and plug catcher, thereby causing the upper plug 
stop 3 (or plug stop 23 if A is ued) fo de- 
]5 scend onto the lower stop 39 (or onto stop 127 
of 62A and occupies position 23A). Ai the saine 
time, plug 82 descends uncovering port 36 (or 
port ]22 in 62A if used), thereby allowing the 
displacing liquid 6! fo pass ttirough port 66 into 
20 the by-pass 33 and thence through port 67 (or 
through port 22 and annular space  if 62/k is 
used) and packer t], and raff pipe 2 into the 
welL When the transfer of displacing fluid from 
the tubing to the well hole is completed plug 64 
25. cornes fo test on plug 82 and closes port 66 (or 
port 122 if 2A is nsed), thereby causing an 
abrupt increase in the pressure reading on gauge 
18, the pressure increase being the signal indicat- 
ing the completion of the spotting operation. In 
30 the completion of the spotting operation, the dis- 
placing liquid enters the well hole and displaces 
the fluid spotted therein into the wall 67 of the 
formation 63. Thereafter, pressure is maintained 
upon the driving fluid so as to prevent return 
35 flow mtil the fluid spotted fil the formation bas 
hardened. Afterward, the packer 4 may be un- 
seated and the apparatus removed from the well. 
Any residual sealing fluid hardened in thewell 
hole may be drilled out, if necessary, and the fera- 
i0 porary fllling material removed. 
The modification of the apparatus, shown in 
Figs. 13-16, inclusive (or the alternae form shown 
in Fig. 21), provides means for keeping separate 
each of the several liquids involved in the spot- 
5 ring operation and producing pressure increases 
for signalling when the various fluids bave passed 
the lower end of the tubing so as to indicate the 
completion of the various stages of the operation. 
These pressure signals enable the operator to 
50 properly manipulate the apparatus fo perform 
an accurae spotting operation. 
The operation of the apparatus of Figs. 13-16 
is set forth herein as used in spotting a resin- 
forming cementing material through a perforated 
55 section of the casing of a well, although this modi- 
fication of the apparatus may be used simflarly 
in an uncased portion of a well and for spotting 
other fiuid materials. In these operations, the 
alterna.te form 43A of the plug catcher may be 
60 used in similar manner as indicated in what fol- 
lows. As shown, the bore constricting and ball 
seating element 48, plug catcher 43 (or 43A if the 
alternate form is used), retrievable retainer or 
packer , and rail pipe 4 are assembled on the 
65 lower end of the tubing string 8 and the assem- 
bly is lowered into the well until the end 88 of the 
rail pipe is adjacent to the bottom of the per- 
forated section 89 of casing 2, the perforations 
being opposite the formation 00 fo be treated. 
70 Before lowering the assembly, the portion of the 
well below the perforated section 6 maybe fllled 
with a temporary filling material to a leVel  
just below the perforations 2. 
After placing the tubing assembly in the Well, 
75 the spotting operation may be carried out as 



f+01iows: A flIIiI.g  liquid, mty., be i+..trodu.cecl, i_ 
necessary, to ensure thre bein+ liqu+d in+te/.well 
in amount sueient to flll the well fo a d+epth. 
substantiall above+the zone»to be treated+ In 
many+«instances, fluidproduced by, the+well may 
l:used ' by.allowing the well+to,.produce.,the re 
q.re¢t+-amount,: A tubing.ilug ofthe+.type shovn 
i1++Fiff. ZOE. Is introduced into++the .tubing sting 
fol10.wed by- the. requlred v01ume, of cementlng 
ma.teriM' (-e g. a llquid plastlc-or resin-formlng 
liquid)  for the orkin view, such .as an amount 
which wflr. flll- the. caslng fo a depth equal fo 
the»thickness of.-formation.90. A second tubing 
plug, like the flrst, is. Introdttced int+o, the tubi_ng 
stin, followed by a displacing. Rquid, such 
offor water.+ in amountRbout equal to+-the-volume+- 
+o..i the tail pipe §4+ A +. third tubing plug, like. 
tha / flrst-, is + introduced into the, tubing string + 
behind+ the, displacing-llquid + and thon a. second 
quantity o displacing- liquid having-+ a volume 
about- eciualto the. volume, of cementing,materlal 
to +be-displacedlfrom the,well casing through the + 
perforations. As a fourth or last plug, one of 
the +type shown in ig. 18 is introducedinto the, 
tubing string behind the+ second displacing llquid, 
and this,is+:followed by a driving fluid, such az- 
water,, deRvered under suitable pressure+ thr+cugh 
valve | §i as .by +a  pump (hot shown)+. 
As+ the- driving+ fluid is-introduced into the tub- 
ing'string+ the+ various-plugs and materials afore- 
mentioned descend in the .tubing B When the 
fîrst plug is+ about to be driven through the bor+ 
constricting and ball s+ating element 45, this lacs 
s+ s!g..alled+by ait + increase, in..p.ressure which is 
..s/ïo_  on the-pressure: gauge  | $ Suleient -addi+- 
tna!psure ts+then., applied to force, the+" first 
lug,- thro+ugh the bore: element. S.| Into; the. cyl-. 
incte-  (Or. the cyllnder |. if. 4 is used) 
wh¢re, if cornes  fo- test. on the. tubing, plug. stop. 
4§ (or plug stop |-S ff 4A is used). As-soort 
as the plug passes t hrough the. bore/§ | in element 
; there.is: an. abrupt-decrease in the pressure. 
on:thç_.dziving fluid. Similar abrupt increases 
follo+wed.by, abrupt decreases in pressure are ob- 
talneclwhen any of the..tubing plugs pass. through 
the..constricting bore. Si. in element 4. When 
the Rrst.plug cornes to test on the plug stop.in 
the. plug catcher, the relative positions of- the 
plugs, and ]iquid materials., are as shown in Fige 
I wherein 9 designates the. - flrst plugl 9 the 
material fo be spotted, 99 the second plug, 
the-.tail plug volume of displacing liquid, |0| the 
third plug, |02 the casing volume of displacing 
fluld, |-the fourth plug, and |04 the driving 
liquid, Simflar relative positions Of th+e fluids 
nd  plugs, are held when the alternate form +1A 
ofplug catcher is used. After the flrst plug: 
has passed below port +14 (or. port |I if 4A is 
used), and the introduction of driving fltd. |04 
is.contlnued, the cementing-materi.al 9 pass.s 
through port. 44 by-pass.-i and th_encethrough 
port9+1 (or the material passes through port 
andthe annular space |4§if 4A is used), packer 
Sï, andlthe raff pipe S+1 into-the casing 2, reach- 
ing a- level |OS (Fig. 14). wher, plug 99 enters 
the plug catcher and cornes to test upon pl'ug 9. 
Just prio to the entry of. plug 99 into the plug 
catcher, as. plug 99 is forced thr_ough the bore 
§I ill.  +ns_ +tricting elmnt +1§, a p.ressuze+ ris+e_ is 
0+b. _t, al..ed_- on gauge.. | aS increased pressure 
n_eed., force .the plug -_ throngh- the boa conr 
striction §|- anoE this is: followed by an abrupt 
decrease in pressure as the downward movement 
o'thaplugs |§| and |§still in the tubing string 
continues: 

After plug« §9:comes»to:.rst+upon+pluff. 
tai!: pipe, diplacing fluidf 100. . dispedç f. 
beneath Mug. i ' to. port ,_by-p, 
port 94 Cor. tough rt/ 4. and t.h aar. 
. space 4S if 4A« is..ed), and thenoe .. toh 
thspacker S .nd.'tafl «pip 4 ;in. the weH hole 
whereby the level- off e cementg 
thein  .raeoE +a,.eht;+ des,nard 
adjacent . the. sp. of, the+ foation+ : be. 
10'+ treted, and the. + tail + ipe and ppended+ Paages 
are+ cleared  of+ cementing materiml. Complen 
ofthisdpcement   siglled by abpt)sp- 
page of. flow of" drivg fluid as the. tird plug 
   enters the plug. catcher and/cornes, to 
1 upon.ptUg 99, as-sho . Fig 15» and clous 
port. 4 (r closes port4+if 4A. 
The abrupt cessation, of.' flow of drig fluid 
occRsioned by,the.close of port 4 (or 
if. . -used) is th. sial that the tafl«pi 
20 S4 clearedof cementing.material which then 
occupies ths well casing; and thRt. the.- tubing 
string Rssembly is to be rad til the end 
 above tNe. level   6 
After raisg-the tubng sembly so that the. 
2: loer end of the raff.pipe is aove the level , 
the retrievableretainer (packer). is set s.o 
to seal off. thecsing.belo the packer, thereby 
preventing fld from risingabove the pRcker and 
then the -pump. supplying iving  fld» is cRed 
30 upon to increas the pressée to a point  which 
will:cae the shear pins suppm'ting the_upr. 
plug stop-4Sto shear (or the pins f$. of.plug stop. 
 if4A is-used) After sheang the plug 
pins, the introduction of drivinE  fluid is con- 
3 tued, therebF causing the stop  (or stop 
if .$A is- used)  descend  the plug catchr 
with plus  anoEg$' until the plug.-stop cornes o- 
ts upon stop 9 (Fi 16) (oz stop 
if 4A" ls used).. Cocidentally plu 0 moves 
40 downwardly in the plug cher Rnd uncovers 
port 44: (or Port if 4Ais ed). 
As soon as .port . (or port 4 if 43A is used) 
is opened by. forci, plug. : below, the. port 4 
(or port 34 if 43Ais used), the displacing fluicl 
 4. pses .from.the tubing string through port 
4- (or por: 4), by-pass. 93 (or annular space 
.), and thenc through port. 4 (or annu]Rr 
space 4), th packer 3 and rail pipe  into 
the cRsing 2 and displRces the cementg ma- 
O terial through perforations 92 into the voids in 
the formation belfind the perforated section of 
casing. The. splacement is comple when the 
ball closure. 61 of the fom'th plug  cornes to 
res un the annular ring , thereby prevent- 
.). ing fm'ther d0wnward-travel of driving fluid 4, 
as shown in F.. 16, md causing an abrupt pres- 
sée se, on. the gauge. At th stage, flow of 
driving fiuid is, stopped and pressée is main- 
tained upon th¢ dving fluid so as. to prevent 
ci). retuçn fiow of the cementg material whfle it 
is allo,wed to harden, thereby forng, the ce- 
mentin.deposit.  behind the perforRted sec- 
tion of the c,sing 
After - the cementing material] bas hardened, 
(;]. the pressure, on the driving fluid is eleased,. the 
pRcker 3 unseted, andthe.-tubg Rssemb re- 
moved from the well, ereafter, the tem- 
porary ng 9 be]o. the perforations may be 
removed and the.cRsin cleared, if necessa, of 
ï0 set cementin-materiaL 
Although the invention ha:been described 
ticarly for use in spotting resin-foing liquids 
or plRtic-seag agents in  well, I do not 
to limit myself to the spotting of any particulRr 
materil Rs it  apparent that the apparat cRn 
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ho employed for spotting any material with fluid 
characteristics, such as that of off, cernent slur- 
ries, and the various chemical solutions and 
fluid agents used in well treating, construction, 
and conditioning. It will be apparent also that 
the various embodiments of the plug catcher and 
its alternate f0rms may be used under some con- 
ditions without either a tail pipe or a packer, 
desired. In addition, the apparatus of Figs. 1-6 
(or its alternate form, Fig. 19) may be used with 
a packer, if àesired, by including In the assembly 
of the plug catcher and tubing string a packer 
between the lower end of the plug catcher and 
the upper end of the rail pipe. The preferred as- 
sembly includes with the plug catcher a tail pipe 
connected with the bore of the saine so that 
fluid which passes through the plug catcher by 
way of either the by-pass or bore of the catcher 
is delivered to the tail pipe and thence into the 
well. 
It wfll be apparent, aIso, that it is not always 
necessary te raise the assembly of the tubing, 
plug catcher and tail pipe (With or without a 
packer) before displacing the agent from the 
well hole into the adjacent area. For instance 
when the treating agent used does not bave a 
cementing action (as when an acidizing solution, 
paraffin solvent, etc. is used) the apparatus may 
be left in its original position in the wel] belote 
the final displacing stop. Again when the tail 
pipe is ruade of a material which is more easfly 
rupturable than ordinary tubing (e. g. when the 
rail pipe is ruade of plastic tubing, or the like, 
as already described), the assembly need net be 
rased belote disp]acing the agent used from the 
well hole even though the agent is a cementing 
fiutd as in such cases the rail pipe can be pulled 
away from any cementing fluid which may set 
around it in the well. 
Among the advantages of the invention are 
that a relatively small volume of a liquid-treat- 
ing agent can be introduced into a deep well 
through a string of tubing and accurately located 
in the well as te the point of de]ivery; substan- 
tially all the liquid-treating agent introduced 
lnto the tubing string reaches the point of 
livery; a definite signal is obtained which accu- 
rately informs the operator of the completion of 
the delivery of the fluid material into the well. 
I claire: 
1. A well treating apparatus for spotting a fluid 
material in a we]l for use with a string of well 
tubIng and tubing plugs making a sliding seal- 
ing fit with the bore of a well tubing compris- 
ing a pair of tubular members arranged con- 
centrically so as o provide an annular passage- 
way lengthwise of the members; means joining 
their upper ends together so as te close the said 
annular passageway at its upper end, the Inner 
one of the tubular members having a lateral port 
near its upper end communicating with the said 
annular passageway; a tubing plug stop in the 
inner tubular member opposite the lateral port 
o as fo ferre a closure therefor, said tubing plug 
stop having a longitudinal bore extending there- 
through, said longitudinal bore being sma]ler than 
that permitting the passage of a tubing plug; 
shearable means Initially holding the said tub- 
ing plug in place, said tubing plug stop as in 
place closing the said lateral port; a stop means 
mounted in the inner tubu]ar member a distance 
be]ow the tubing plug stop equal to about 1.5 
tubing plug lengths, said stop means havfl]g a 
longitudinal bore extending therethrough for the 
passage o fluid from above to below the stop 

14 
means; and coupling means at the upper end of 
the lnner tubular member for connection to the 
end of a tubing string. 
2. A well treating apparatus for spotting a fluid 
5 material in a well for use with a string of well 
tubing and tubing plugs making a sliding seallng 
fit with the bore of the well tubing comprising 
a pair of tubular members arranged concen- 
trically so as fo provide an annular passageway 
10 lengthwise of the members, means joining their 
upper ends together so as to close the said an- 
nular passageway at ifs upper end, the inner 
one of the tubular members having a lateral 
port near ifs upper end communicating with 
15 the said annular passageway; a tubing plug stop 
in the inner tubular member below the lateral 
port a distance equal to about 1.5 tubing plug 
lengths, said tubing plug stop having a longi- 
tudinal bore extending therethrough, said lon- 
20 gitudinal bore being .smaller than that permit- 
ring the passage of a tubing plug; shearable 
means initial]y holding the said tubing plug stop 
in place, said tubing stop as in place closing the 
said lateral port; a stop means mounted in the 
25 inner tubular member a distance below the tub- 
ing plug stop equal to about 1 tubing p]ug length, 
said stop means having a longitudinal bore 
tending therethrough for the passage of fluid 
from above to below the stop means; and cou- 
30 pling means at the upper end of the inner tubu- 
]ar member for connection to the end of a tubing 
string. 
3. A well treating apparatus for spotting a fiuid 
material in a well for use with a string of well 
35 tubing and tubing plugs making a sliding seal- 
ing fit with the bore of a well tubing comprising 
a pair of tubular members arranged concen- 
trically so as to provide an annular passageway 
lengthwise of the members; means joining their 
4O upper ends together so as to close the said an- 
- nular passageway af its upper end, the inner 
one of the tubular members having a lateral port 
near its upper end communicating with the said 
annular passageway; a tubing plug stop in the 
45 inner tubular member below the lateral port a 
distance equal to about 2.5 tubing plug lengths, 
said tubing plug stop having a longitudinal bore 
extending therethrough, said longitudinal bore 
being smaller than that permitting the passage 
5O of a tubing plug; shearable means initially hold- 
ing the said tubing plug stop in p]ace, said tub- 
ing plug stop as in place closing the said la,oral 
port; a stop means mounted in the inner tubular 
member a distance below the tubing plug stop 
55 equal to about 1 tubing plug length, said stop 
means having a longitudinal bore ixtending 
therethrough for passage of fiuid from above to 
below the stop means; and coupling mians at 
the upper end of the inner tubular member for 
6O connection to the end of a tubing string. 
4. A well treatiag apparatus adapted for use 
with a string of well tubing and tubing plugs 
for spotting a fiuid material in a well compris- 
ing the combination of a cylinder having a lateral 
65 port near the upper end and another near the 
lower end thereof; a passageway for fluld ex- 
teriorly of and secured to the cylinder connect- 
ing the said lateral ports; a tubing plug stop in 
the cylinder near the upper end thereof having 
ï0 an axial bore extending therethrough, said axial 
bore being smaller than that permitting the 
passage of a tubing plug; shearable holding 
means initially holding the tubing plug stop in 
place, said tubing plug stop as in place closing 
75 the said upper lateral port; aad a lower stop 



havL  boee  extending: therethrough permit- 
ttng e=passage offluid !ontudinally throh 
te cylinder mounted in the cylmder, between 
e.uper a.nd lower laterl orts, said loer.stop 
oetalngesaidtubing plug stop in the cylinder. 
5: A well treing-pparat adpted for use 
wi.  sing of well tubing and tubing plugs 
for. sttg a- fluid mterial in a well cmpris- 
ing %hecombinaion oï:a cylinder having a lateral 
z.t near-teupDer end and another near the 
loer-end-, thereof; a passageway for fld ex- 
teriorty of anti secured ço the cylinder connect- 
in-the said làçeralports; a slidable sleeve valve 
sfidable, wiçhin- çhe cylinder adapted- to close 
the: upper latera:l port-while permitting the pas- 
sage:of fluid-lougitudinally through the cylnder; 
shearable: holding-mean initally holding said 
slave:valve:in_place, oeaid sleeve wlve as in place 
clg, the said.upçer, lateral port, said sleeye. 
valv beg ada.pted to arrest the downward 
moment cf. . tubing-plug in the cynder; a 
lower stop-having an:axial bore extending there- 
thugh-moted in the cylinder between the 
upper_ a.nd lower lateral ports so tat the dis- 
tance between the lower end of the sleeve valve 
and the upper end of the Iower stop is abou 
1.5-tinoes the length oï a çubing plug adapted 
for use with the apparatus, said lower stop re- 
tang the said tubhg plug stop in the cylin- 
der; and means fr connecing the upper end of 
the cylinder to the 1ower end of a tubing string. 
6. A well treating apparatus adapted for use 
wlth a. string of well tubing and tubing plugs 
for spotting a fluid material in a well compris- 
ing:the:combinationof a cynder having a lat- 
el. rt near the upper end and another ner 
the.lower end thereof; a passageway for fluld 
exteriorly of and secured to the cylinder con- 
necting the said lateral ports; a ubng plug stop 
mounted in the cylinder below the upper lateral 
port,.said tubing plug stop having an axlal bore 
extenng therethrough, said axial bore being 
smlerthan that permitting the passage of a 
tubing plug; sheable holdflg means ini%ially 
holdg the tubing plug stop in place; and a 
lower-stop having an axial bore extending there- 
throh to permit the passage of fld longi- 
tudinally through the cylinder mounted in the 
cylinder between the upper and lower lateral 
rts so that the distance between the upper 
end'ofthe-lower stop and the lower end of the 
tubing plug stop is about 1 tubing piug Iength, 
the lower end of said tubing plug stop beg 
adtedto-rest upon the.upper end oï ss:eeid lower 
stop after the holdi means bave been sheared 
llowing the tubing plug stop to descend n the 
cylinder: 
7. A well treating apparatus adapted ïor use 
with a string of well tubing and tubing plugs 
for spotting:a fluid material in a we!l comprising 
the combination of a-cylinder havinga lateral 
port near: the upper end and another near the 
lower end thereof; a passageway for fluid ex- 
teriorly.-of-and secured to the cylflder counect- 
ing the-said lateral ports;  tubing plu stop 
moted in- the cylinder below he uppr laeral 
,. said tubing plug stop having zn axial bore 
extenng therethrough, said axial bore being 
smaller than that permitting the passage oï a 
tubing plug; shearable holding means itially 
holding, the tubing plug stop in place, the dis- 
tce: between the upper lateral port and the 
top: of the-tubing plug stop being equal to about 
1.5 tes the length of a tubing plug adapted 
fr e.wlth the apparatus; a lower stop having 

an axial_bore extending therethrough .permitting 
the passge oï fluid, longitudinally through the 
cylinder mounted in the cylinder between the 
Upler and lower lateral ports so that the dis- 
5 tance between the bottom of the tubing p]ug 
stop and the top o£ the lower stop is equal to 
about the length of a tubing plug, the lower 
end.oï said tubing plug stop beh]g adapted to 
rest uon the upper end oï said lower stop ater 
10 the holding means bave been sheared allowing. 
the plug stop to descend in the cylinder. 
8. A well treating apparatus adapted ïor 
with a string oï well tubing s, nd tubing plugs 
ïor spotting a fluid material in a well comprising 
15 the combination of a cylinder having a lateral 
port near the upper end.and another near the 
lower end thereoï; a passageway ïor. fluid 
terlorly oï and secm'ed to. the cylinder connect- 
ing the said lateral ports; a tubing plug stop 
20 mounted in the cylinder between the upper and- 
lower lateral ports, said tubing plug stop having 
an axial bore extending therethrough, said axial 
bore-being smaller than thut permitting the- 
passage of a tubing plug; shearable holding 
25 means initially holding the tubing plug stop in- 
place, the distance between the upper lateral 
port and the top oï the tubing plug stop being 
about equal to 2.5 rimes the length oï a tubing 
plug adapted for use with the apparatus; a 
0 lower stop having an axial bore extending there- 
through to permit the passage of fluid longi- 
tudinally through the cylinder mounted in the 
cylinder between the lower and the upper lateral 
ports so that the distance between the upper 
5 end oï the lower stop and the lower end of the 
tubing plug stop is about 1 tubing plug length, 
the lower end oï said tubing plug stop being 
adapted to test upon the upper end oï said lower 
stop aïter the holdh]g means bave been sheared 
:0 allowing the tubing plug stop to descend in the 
cylinder. 
9. A well treating apparatus adaçted ïor use 
with a string of well tubing and tubing plugs ïor 
spotting a fluid material in a well comprislng 
-l the combination oï a cylinder having a lateral 
port near the upper end and another near the 
lower end thereof; a passageway for fiuid 
teriorly oï and secm'ed to the cylinder connect- 
ing the said lateral ports; a tubing plug stop 
50 in the cylinder near the upper end thereoZ hav- 
ing an axial bore extending therethrough, said 
axial bore being smaller than that permitting 
the passage of a tubing plug; shearable holding 
means initially holding the tubing plug stop in 
55 place; and a lower stop having an axial bore 
extending therethrough to permit the passage 
of fluid longitudinally through the cylh]der 
mounted h the cylinder between the upper and 
lower lateral ports, the ]ower end of said tubing 
o plug stop being adapted to test upon the upper 
end of said lower stop after the holding mean 
have been sheared allowing the plug stop to 
descend in the cylinder; means for connectin 
the upper end oï the cylinder to the lower end 
5 oï a tubing string; and a rail pipe connected to 
the lower end of the cylinder adapted to conduct 
flud passed through the cylinder into the we!!. 
10. A well treating apparatus adapted for use 
with a strh]g of well tubing and tubing plugs for 
7O spotting a- fluid material in a well comprising the 
combination of a cylinder having a lateral port 
near theupper end and another near the lower 
end thereof; a passageway for fluid exteriorly 
of and secured fo the cylinder connecting the 
75 said lateral ports; a slidable sleeve valve slidably 
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mounted, within the cylinder adapted fo .close 
the upper lateral port while permitting the pas- 
sage of fluid longitudinally through the cylinder; 
shearable holding means initially holding' said 
sleeve valve in ,place, the said sleeve, valve.as in 5 
place closing, the upper lateral port,, said .sleeve 
valve being adapted to arrest the. downward 
movement of a tubing plug; a lower stop having 
an axial bore extending therethrough to permit 
the passage of fluid longitudinally through the 10 
cylinder mounted in the cylinder between the 
upper and lower lateral por.ts so that the distance 
between the lower end of the sleeve valve and the 
upper end of the lower stop is about 1.5 rimes 
the length of a tubing plug adapte dfor use with 15 
the apparatus, said lower stop retaining the.said 
sleeve valve in the cylinder; means for con- 
necting the upper end of the cylinder fo the lower 
end of a tubing string; a packer on the lower end 
of the cylinder adapted to seal the annular space 20 
in the well; and a rail pipe on the lower end of 
the packer adapted fo conduct fluid passed 
through the cylinder into the well. 
11. A well treating apparatus adapted for use 
with a string of well tubing and tubing plugs for 25 
spotting a fluid material in a well comprising the 
combination of a cylinder having a lateral port 
near the upper end and another near the lower 
end thereoî; a passageway for fluid exteriorly of 
and secured to the cylinder connecting the said 3O 
lateral ports; a tubing plug stop mounted in the 
cylinder below the upper lateral port, said tubing 
plug stop having an axial bore extending there- 
through, said axial bore being smaller than that 
permitting the passage of a tubing plug; shear- 35 
able holding means initially holding the tubing 
plug stop in place; a lower stop having an axial 
bore extending therethrough to permit the pas- 
sage of fluid longitudinally through the cylinder 
mounted in the cylinder between the upper and 4O 
lower lateral ports so that the distance between 
the upper end of the lower stop and the lower 
end of the tubing plug stop is about 1 tubing 
plug length, the lower end of said tubing plug 
stop being adapted to test upon the upper end 
of said lower stop aîter the holding means have 45 
been sheared allowing the tubing plug stop fo 
descend in the cylinder; means for connecting 
the upper end of the cylinder to the lower end 
of a tubing string; and a rail pipe connected fo 
the lower end of the cylinder adaptod to conduct 50 
fluid passed through the cylinder into the well. 
12. A well treating apparatus adapted for use 
with a string of well tubing and tubing plugs for 
spotting a fluid material in a well comprising the 
combination of a cylinder having a lateral port 55 
near the upper end and another near the lower 
end thereof; a passageway for fluid exteriorly 
of and secured to the cylinder connecting the 
said lateral ports; a tubing plug stop mounted 
60 
in the cylinder between the upper and lower 
lateral ports, said tubing plug stop having an 
axial bore extending therethrough, said axial 
bore being smaller than that permitting the 
passage of a tubing plug; shearable holding 65 
means initially holding the tubing plug stop. in 
,place, the distance between the upper lateral 
port and the top of the tubing plug stop being 
about equal fo 1.5 rimes the length of a tubing 
plug adapted for use with the apparatus; a 70 
lower stop having an axial bore extending there- 
through fo permit the passage of fluid longitudi- 
nally through the cylinder mounted in the cyl- 
inder between the upper and the lower lateral 
ports so that the distance ïrom the bottom of the 75 

tubing plug stop fo the top of the lower stop is 
about 1 tubing plug length, the lower end of said 
tubing plug stop being adapted to test Upon the 
upper end of said lower stop after the holding 
means bave been sheared allowing the plug to 
descend in the cylinder; means for connecting the 
upper end of the cylinder fo the loWer end of a 
tubing string; and a rail pipe connected to the 
lower end of the cylinder adapted to. conduct fluid 
passed through the cylinder into the well. " 
13. A well treating apparatus adapted for use 
with a string of well tubing and tubing plugs for 
spotting a fluid material in a well comprising the 
combination of  cylinder having a lateral port 
near the upper end and another near the lower 
end thereof; a passage for fluid exteriorly of and 
secured fo the cylinder connecting the said 
lateral ports; a tubing plug sto.p mounted in the 
cylinder between the upper and lower lateral 
ports, said tubing plug stop having an axial bore 
extending therethrough, said axial bore being 
smaller than that permitting the passage of a 
tubing plug; shearable holding means initially 
holding the tubing plug stop in place, the dis- 
tance between the upper lateral port and the top 
of the tubing plug stop being about equal to 2.5 
rimes the length of a tubing plug adapted for use 
with the apparatus; a lower stop having an axial 
bore extending therethrough fo permit the pas- 
sage of fluid longitudinally through the cylinder 
mounted in the cylinder between the lower and 
the upper lateral ports so that the distance be- 
tween the upper end of the lower stop and the 
lower end of the tubing plug stop is about 1 tubing 
plug length, the lower end of said tubing plu 
stop being adapted to test upon the upper end 
of said lower stop after the holding means have 
been sheared allowing the tubing plug stop fo 
descend in the cylinder; means for connecting 
the upper end of the cylinder to the lower end 
oï a tubing string; and a rail pipe connected fo 
the lower end of the cylinder adapted to conduct 
fluid passed through the cylinder into the well. 
14. A well treating apparatus adapted fo be 
connected fo the lower end of a string of well 
tubin'g and used with tubing plugs making a 
sliding sealing fit in the bore of the tubing string 
for spotting a fluid material in a well comprising 
a tubular member having a cylindrical bore ex- 
tending therethrough adapted fo receive cylin- 
drical tubing plugs which are adapted fo block 
the passage of fluid longitudinally through the 
tubular member when arrested therein, said tubu- 
lar member having a lateral port near ifs upper 
end; a lower stop member flxed in the lower end 
of the said tubular member, said lower stop 
member having a longitudinal passage for fluid 
extendin'g therethrough; an upper stop member 
releasably secured in the said tubular member a 
distance above the lower stop member equal to 
at least one tubing plug length, said upper stop 
member having a shoulder on its upper end 
adapted to seat thereon a tubing plug and a lon- 
gitudinal passage for fluid extending there- 
through, said longitudinal passage of said upper 
stop member being blocked upon the seating o£ 
a tubing plug upon the said shoulder, the said 
lower stop member being adapted fo prevent the 
expulsion of the upper stop member from the 
lower end of the said tubular member when re- 
leased; and a fluid passageway means exteriorly 
of and secured fo the tubular member communi- 
cating with said lateral port adapted to convey 
fluid îrom the said lateral port into the well be- 
low the said tubular member. 
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15, A. we.ll treaing apg_aratu.s adaPte.d_ 
connected to. the. l_ower é.n__d:. off a- s.tr/.m.g. 
tubing for spoting afl.ld.ma.tcr_lal.in..a.w¢.ll 
.prising a cy.lindricalplug-c.atching.chamb_e 
mg a longitudinal-bore extending ther.e_t_hr.ogh. 5 
adapted-to re.ceive cy.lind.r.ic.al  tubing.p!ugS w.h.tc. 
are adapted- to blqck th_e pass .age_ o.t flu.id_.lo.ngi.- 
tudinally through th chmber wh.en. 
therein, said chamber having a, lateral port near 
its upper end; a Slidablè.Seêye. 'alYê" ii..e. 10 
within the chamber adaPed', to f0r.m a elease,- 
abl closuçe for the sa!d latera! p.o.rt, sa.i.d S!.eev.e. 
valve having, a shoulder 0ni up .ler end 
to set thereon, a tubing P!Ug, nd s. 
valve having a longitu.d.l.na!passagw.ay e.xtend 15. 
ing therethrough, said. p.a..ssage.wa.y leing sma!lm 
than that permittingthe pasag;e, ofa tubinp_,u,. 
saldlongitudinal bore. of said slidable sleeve /a!ye. 
being blocked by. a tubLg plug seging uie.n sidl 
shou!der; mean elea.seaMy hoM.i.ng_ the a.id: 20 
sleeve va.Ire in. the poÇition cl0.sng said, po.rt 
means relegsing i h.ol.on the. slëeve.va!ve.upon. 
the application of a sufficient, predetemkd 
pressure, through a tubing. P,!Ug. seting on the 
said shoulder; a stop menons in. the 10W.e end of 25. 
said chamber adapted-t0 prevent h¢ exPUls_i0,nof: 
the sleeve valve from the. lower end:0f the,.cham/ 
ber when released from the. p0rtcloin l.O.S.ition.; 
and a fluid passageay exteriorly, of.. and secureoE 
fo the plug-cafching chamber communicating. 30. 
with the sald. laeral port adapted to. convey fluid. 
from the, said ]ateral. port into the well blo- the 
plug-catching chamber, 
16, A device o thé. character dcscr.ibed, con.- 

neçple to. a.. t.u..b.u .r.lng. thr.ough which a 
flexihle llUg .ma. y. b 1 ,.un. ped hg, cluding a tube 
at,t.ached/to..idub, ular. strig for. receiving said 
plug, a. tuuar ch.a, mbeç larKer than said plug 
se.c,u.r...çd;  s,iç: tbp, sa!d tube projecting into 
sa! c!a,r in, sloa..c.e,d rltlon.to the inner wall 
of s.aId, ch.m.per, sa.id, tube having a passage 
thr0ugh it wa!l openlng into saId chamber, and 
a.s.eat in. sa_id tube adapted: for eng.agement by 
the. plu, 
1/. A dcvic9 of. te ch.aracter described con- 
n,eçb!e- to. a tbul.,a.r, rlng through which a 
flxlble, pl.ug, my b p .umped including a tube 
attaçhed to.said, tUbu]ar sting for receiving said 
plugç, a, tubu!.ar c.h.-.a.mbr, large.r than said plug 
secu.re, to. s .ai t.ubç, s_a.id= tube: projecting into 
sa_d,'chmbe.r..'.mspac.ei r.elalqn t0 the inner wall 
of. said, cha.mr, sa..i d tube hav.ing a passage 
th_r..ough:, i.f wal.1. 0p..ening into sid chamber, 
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